Comparison of tryptophan-labeled constituents of developing rodent molar enamel matrix, non-enamel occlusal cusp, Hertwig's epithelial root sheath, and presumptive root furcation regions: light microscopic autoradiography.
During the process of organogenesis involving the developing rodent molar and incisor tooth organs, novel gene products termed enamel proteins are expressed by ectodermally-derived enamel organ epithelia at precise times and positions within the course of morphogenesis. The present studies were designed to identify the relative distribution of tryptophan-labeled, non-collagenous, epithelial-derived proteins associated with rat maxillary first molar crown (M') and initial root formation. Our experimental strategy was to utilize semi-quantitative autoradiography methods to compare and contrast the distribution of silver grains resulting from tryptophan incorporation into developing postnatal pups associated with enamel matrix, non-enamel occlusal cusp, Hertwig's Epithelial Root Sheath (HERS), and presumptive root furcation regions of M'. Five-day-old Wistar rats were injected with 14C-labeled tryptophan. Four animals were sacrificed at 15 minutes and then at 1, 2, 4, and 24 hour intervals following the administration of this essential aromatic amino acid. Following fixation and subsequent processing for autoradiography, semiquantitative analyses were performed of the silver grain distribution localized within selected regions of the developing M' tooth organs. All enamel organ epithelia were found to incorporate tryptophan and silver grains were identified (above background) in the extracellular matrices (ECM) of the enamel matrix, non-enamel occlusal cusp adjacent to the inner enamel epithelia, and the ECM (2-4, micron) adjacent to presumptive root furcation and HERS regions. Tryptophan incorporation was not significant in the odontoblasts or dentine ECM of the crown or forming presumptive root regions. These results support the hypothesis that inner enamel epithelia associated with rat molar crown formation, as well as HERS, synthesize tryptophan-labeled, non-collagenous, ECM molecules. We speculate that HERS participates in root development by possibly producing non-collagenous proteins for intermediate cementum formation.